A Gram-stain-negative, aerobic, rod-shaped, non-motile, non-spore-forming bacterial strain, designated J22 T , was isolated from fresh pasta filled with pork (tortellini) that had been stored at 6 6C. Based on 16S rRNA gene sequence analysis, strain J22
The genus Pedobacter was first described by Steyn et al. (1998) and was formed to include the species Pedobacter heparinus (formerly Flavobacterium heparinum; Sphingobacterium heparinum; Payza & Korn, 1956; Takeuchi & Yokota, 1992) , Pedobacter piscium (formerly Sphingobacterium piscium; Takeuchi & Yokota, 1992) and the two novel species Pedobacter africanus and Pedobacter saltans. The majority of these species were isolated from soils. Since then, many additional species of the genus Pedobacter have been described and at the time of writing the genus Pedobacter contains 40 species, originating in most cases from soils (Yoon et al., 2007; Luo et al., 2010; Zhou et al., 2012; Oh et al., 2013) , but also from water (Baik et al., 2007) , a nitrifying enrichment culture (Vanparys et al., 2005) , glaciers (Margesin et al., 2003) , compost (Lee et al., 2009) and the plant rhizosphere (Kwon et al., 2007) . Members of the genus Pedobacter are Gramnegative, show aerobic growth, are rod-shaped and mostly show no gliding motility (Steyn et al., 1998) . They are positive for catalase and oxidase and are negative for gelatinase, indole production and nitrate reduction. Chemotaxonomically, members of the genus contain menaquinone 7 (MK-7) as the predominant menaquinone. Normally, the major fatty acids of whole cell hydrolysates are iso-C 15 : 0 , C 16 : 1 cis9 and iso-C 17 : 0 3-OH.
During the characterization of cold-adapted bacterial isolates from chilled food we isolated strain J22
T from a refrigerated convenience food product; fresh pasta filled with meat (tortellini). This product had been stored at 6 u C. A preliminary characterization of this isolate suggested assignment to the genus Pedobacter. Strains of species of the genus Pedobacter have been usually isolated from soils or other environmental sources, and there are few reports of their isolation from food. Herranen et al. (2010) isolated a strain of a species of the genus Pedobacter from rye flakes and Tsukamoto et al. (2002) from the mushroom Clitocybe sp. Based on 16S rRNA gene sequence analyses both strains were presumed to be representatives of novel species but were not further investigated taxonomically. Therefore, the taxonomic analysis of putative Pedobacter isolates from food is even more important to clarify their potential role as foodrelated bacteria. The isolation of strain J22
T from chilled food is of particular interest. Reports of representatives of this genus have suggested a particular affinity with cold habitats. Several species descriptions were based on isolates from cold habitats, such as Pedobacter arcticus from arctic soil (Zhou et al., 2012) , Pedobacter cryoconitis from glacier cryoconite (Margesin et al., 2003) or Pedobacter himalayensis from glacial water (Shivaji et al., 2005) . Moreover most strains of species of the genus Pedobacter can grow at 5 u C. (Hwang, et al., 2006; Yoon et al., 2007; Jung et al., 2012; Margesin & Zhang, 2013) , which implies that the genus could be capable of colonizing refrigerated food and food products.
Growth at different temperatures (4 u C, 8 u C, 10 u C, 17 u C, 28 u C, 30 u C, 37 u C, 42 u C) was determined on trypticase soy agar (Merck) and growth in the presence of NaCl (0.5 %; 1 %; 1.5 %, 2 %, 3 % and 4 % [w/v]) was analysed in R2A broth (Lab M) at 30 u C. Cell morphology, motility and the presence of spores were observed with an Olympus BH2 phase-contrast microscope (61000 magnification) and cell dimensions, after growth in TSB at 30 u C, were measured using phase-contrast microscopy (AXIO, Zeiss) (61000 magnification) equipped with Zen 2012 software.
Along with strain J22
T , three reference strains (P. africanus DSM 12126
T P. heparinus DSM 2366 T and Pedobacter panaciterrae LMG23400 T ) were analysed under identical conditions. Isolate J22
T and all reference strains were Gram-stain-negative and showed a positive reaction in the KOH test (Buck, 1982) and L-alanine aminopeptidase test (Merck). All strains were oxidase-and catalase-positive. Oxidase activity was evaluated via Oxidase reaction strips (Merck). Gram staining and catalase activity were performed as described by Gerhardt et al. (1981) .
Physiological reaction profiles were determined with GN2 Microplates (Biolog), API CH 50 (using CHB basal medium) and API 20E (bioMérieux) test panels according to the manufacturers' instructions. From the API 50CH and GN2 Microplate test panels strain J22
T and all reference strains tested were able to metabolize cellobiose, D-glucose, lactose, maltose and D-mannose. In API 20E all strains tested showed negative reactions for H 2 S production, . Data were all from this study. All strains are positive for oxidase, catalase, ONPG and Voges-Proskauer reactions, and utilization of D-glucose, D-mannose, cellobiose, maltose, lactose, trehalose and L-fucose. All strains are negative for production of H 2 S and indole, nitrate reduction and utilization of glycogen, erythritol, inositol, xylitol and L-arabitol. +, Positive; W, weakly positive; 2, negative.
Temperature range ( u C) 4-37 4-37 4-37 8-37 NaCl range (%, w/v) in R2A medium 0-2 0-3 0-2 0-2 Utilization of (API 50CH and GN2 MicroPlate):
Tween 80 Yoon et al. (2007) . DData differ from Steyn et al. (1998) . Pedobacter cryoconitis DSM 14825 T (AJ438170)
Pedobacter himalayensis HHS 22 T (AJ583425)
Pedobacter koreensis WPCB 189 T (DQ092871)
Pedobacter boryungensis BR-9 T (HM640986)
Pedobacter aquatilis AR 107 T (AM114396)

Pedobacter ginsengiterrae DCY 49 T (HM776704)
Pedobacter rhizospharae 01-96 T (AM279214)
Pedobacter alluvionis NWER-II11 T (EU030688)
Pedobacter roseus CL-GP80 T (DQ112353)
Pedobacter soli 15-51 T (AM279215)
Pedobacter sandarakinus DS-27 T (DQ235228)
Pedobacter borealis G-1 T (EU030687)
Pedobacter agri DSM 19486 T (EF660751)
Pedobacter suwonensis 15-52 T (DQ097274)
Pedobacter terrae DS-57 T (DQ889723)
Pedobacter oryzae KACC 12821 T (EU109726)
Pedobacter composti TR6-06 T (AB267720)
Pedobacter ruber W1 T (HQ882803)
Pedobacter insulae DS-139 T (EF100697)
Pedobacter luteus DSM 22385 T (FJ377314)
Pedobacter bauzanensis BZ42 T (GQ161990)
Pedobacter glucosidilyticus 1-2 T (EU585748)
Pedobacter articus A12 T (HM051286)
Pedobacter terricola DS-45 T (EF446147)
Pedobacter daechungensis Dae 13 T (AB267722)
Pedobacter lentus DS-40 T (EF446146)
Pedobacter saltans DSM 12145 T (AJ438173)
Bacteroides fragilis DSM 2151 T (AB050106)
Pedobacter tournemirensis DSM 23085 T (GU198945)
Pedobacter nutrimenti formation of indole and nitrate reduction. In contrast to the three reference strains of species of the genus Pedobacter, strain J22 T only utilized itaconic acid, aketobutyric acid, D-alanine, L-asparic acid, urocanic acid and thymidine. Detailed characteristics of strain J22
T are provided with the species description, and differential characteristics with other species of the genus Pedobacter are summarized in Table 1 .
For phylogenetic analysis of strain J22
T genomic DNA was extracted using a genomic DNA extraction kit (Qiagen) and the 16S rRNA gene was amplified by PCR with the universal bacterial primers GM3 and GM4 (Muyzer et al., 1995) . PCR products were purified by a QIAquick PCR purification kit (Qiagen) and sequenced by Seqlab (Göttingen, Germany). Sequencing primers were 518F and 787R (Buchholz-Cleven et al., 1997). Sequences were checked manually by the Chromas Lite program (Technelysium) and assembled by MEGA5.1 to obtain almost complete 16S rRNA gene sequences. Similarity searches with the derived sequence were performed via the EzTaxon-e server (Kim et al., 2012) . Further phylogenetic analysis was performed also using MEGA5.1. The phylogenetic reconstruction was based on neighbour-joining, maximum-likelihood and maximum-parsimony analysis. All methods revealed similar phylogenetic positions of the isolates within the genus Pedobacter. A tree reconstructed with the neighbour-joining procedure is presented in Fig. 1 . The tree topology was confirmed by maximum-likelihood and maximum-parsimony analyses (results not shown).
Comparative 16S rRNA gene sequence analyses of strain J22 T (1553 bp) showed its phylogenetic affiliation to species of the genus Pedobacter. The almost complete 16S rRNA gene sequence of strain J22
T exhibited highest similarity with that of P. panaciterrae LMG 23400 T (98.7 %), followed by P. africanus DSM 12126 T (98.5 %) and P. heparinus DSM 2366 T (98.3 %).
A statistical analysis by Keswani & Whitman (2001) predicted a DNA-DNA hybridization value of less than 70 % from a sequence similarity of 98.6 % with a high level of confidence (99 %). A DNA-DNA hybridization value of 70 % is accepted as the threshold level for the delineation of species (Wayne et al., 1987) . The species level was tested by DNA-DNA hybridization. Hybridization experiments were performed with genomic DNA from the new isolate and DNA from the most closely related type strain P. panaciterrae LMG 23400 T . The method described by Ziemke et al. (1998) was used, except that for nick-translation 2 mg DNA was labelled during a 3 h incubation at 15 u C. These experiments revealed hybridization values of 35.2 % (reciprocal 7.4 %) between strain J22
T and the most closely related strain P. panaciterrae LMG 23400
T . Taking into account the definition, our data indicate that strain J22 T represents a novel species of the genus Pedobacter.
Fatty acid profiles of the isolate and the reference strains were analysed using cells grown on trypticase soy agar for 48 h at 30 u C. After saponification, acid methylation and extraction of fatty acid methyl esters as described by Sasser (1990) the fatty acids were analysed by GC (model 6890, Agilent) with an FID detector equipped with a 5 % phenyl methyl silicone capillary column. The identity of the fatty acids was verified by GC-MS with an Agilent model 7890A gas chromatograph equipped with a 5 % phenyl methyl silicone capillary column and a model 5975C mass selective detector. The chromatographic conditions were as described by Lipski & Altendorf (1997) . The major fatty acids of strain J22 T were C 14 : 0 (4.8 %), iso-C 15 : 0 (34.8 %), C 16 : 1 cis9 (24.9 %), C 16 : 0 (7.3 %) and iso-C 17 : 0 3-OH (4.4 %), which were in accordance with its closest phylogenetic neighbours and a profile that is characteristic of species of the genus Pedobacter (Steyn et al., 1998; Yoon et al., 2007; Luo et al., 2010; Zhou et al., 2012; Kim et al., 2013) .
However, the isolate could be partially differentiated from the three reference strains according to the absence or proportions of several fatty acids. A comparison of the fatty acid profile of strain J22
T and other species of the genus Pedobacter is shown in Table 2 . Strain J22 T could be *S: saturated fatty acids C 14 : 0 , iso-C 15 : 0 , anteiso-C 15 : 0, C 15 : 0 , iso-C 16 : 0 and C 16 : 0 ; U: unsaturated fatty acids C 15 : 1 cis9, C 16 : 1 cis9, C 16 : 1 cis11, iso-C 17 : 1 cis 9 and iso-C 17 : 1 cis11.
distinguished from the reference strains by its higher content of fatty acid C 16 : 0 and their lower content of iso-C 17 : 1 cis9. Furthermore, the fatty acid iso-C 17 : 1 cis11, which is typical of species of the genus Pedobacter, was not detected. In comparison to reference strains, isolate J22 T showed the highest ratio of saturated fatty acids to unsaturated fatty acids after cultivation at 30 u C. For polar lipid analysis, strain J22
T and the three reference strains were grown in trypticase soy broth (Merck) at 30 u C followed by lyophilization of the biomasses. The polar lipids were extracted and analysed by two-dimensional TLC according to Minnikin et al. (1984) .
The polar lipid profile of strain J22
T was composed of phosphatidylethanolamine, two unidentified lipid components, two unidentified aminophospholipids and three unidentified aminolipids. This pattern was mostly consistent with the three reference strains. (Fig. 2) .
Respiratory quinones were extracted and identified by HPLC (model 1050, Hewlett Packard) as described by Hiraishi et al. (1996) , Hiraishi (1999) and Hu et al. (1999) . Menaquinone-7 (MK-7) was the only quinone of strain J22 T and reference strains, which is in line with all other members of the family Sphingobacteriaceae (Margesin & Shivaji, 2011) . Chemotaxonomic data and phylogenetic inference indicate that strain J22 T belongs to the genus Pedobacter. It can be differentiated from its most closely related species on the basis of several phenotypic characteristics and a DNA-DNA hybridization value of less than 40 %.
Based on the data presented here, we suggest that strain J22
T represents a novel species of the genus Pedobacter, for which the name Pedobacter nutrimenti sp. nov. is proposed.
Description of Pedobacter nutrimenti sp. nov.
Pedobacter nutrimenti (nu.tri.men9ti. L. gen. n. nutrimenti of nourishment, nutriment according to the isolation source).
Cells are aerobic, non-spore-forming, Gram-stain-negative rods approximately 0.6 mm62 mm and show no motile gliding. Colonies on trypticase soy agar are circular with regular edges, convex, beige and 2 mm in diameter after 2 days incubation at 30 u C. Temperature for growth is between 4 u C and 37 u C, with an optimum at 30 u C. Growth occurs in the absence of NaCl and in the presence up to 2 % (w/v) NaCl in R2A medium. The predominant fatty acids are iso-C 15 : 0 and C 16 : 1 cis9. The respiratory quinone type is menaquinone MK-7. The polar lipids are phosphatidylethanolamine, two unidentified lipids, three unidentified amino lipids and two unidentified aminophospholipids. Positive for catalase and oxidase; reduction of nitrate to nitrite is negative. In API 20E tests, the VogesProskauer test and the ONPG reaction are positive; tests for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase, urease, gelatinase, production of H 2 S and indole are negative. The type strain, J22
T (5DSM 27372 T 5CCUG 64422 T ) was isolated from fresh pasta filled with pork (tortellini), which was produced and distributed in Germany.
